Management directly impactsthe occurrence of the direct factors of the accidents.Unfulfilled management is the incentive of transportation accidents of dangerous chemicals. In order to investigate the influence path and the degree of the management factors in the accident cause system, with the help of the structural equation model, a hypothesis relationshipbetween the management factors and the influence of direct accident factors is constructed, analyzed and verified. Furthermore, via the Bayesian network model, the cause system is intuitively described, the posterior probability of each management factor under each state of the accidents is calculated, and suggestions are provided to reduce the accident rates and to strengthen the safety production management.
danger of the accidents would spread without any defense, which is called the management risk factors. Specifically, it refers to the safety negligent acts of the enterprises and the supervision loopholes of the administrative department. Therefore, humans, vehiclesand the environmental factors are the direct causes of the accidents, and the management factors are the root causesand the basic motivation of the generation of these three factors.
One aspect of the study on defending the transportation accidents of dangerous chemicals is how to understand the relationship between the direct causes and the management factors, as well as the importance degree of the management factors. Thus, the accident causes under the current regulatory system of dangerous chemicals transportation are summarized. The impacts of humans, objects and the environmental factors on the security system construction of dangerous chemicals transportation are combed. Also, the management causes behind the occurrence of each element are explored. All of them give reference to the further study on accident prevention and ensure safe and smooth transportation of dangerous chemicals.
LITERATURE REVIEW
In the aspect of the analytical method of accident cause, Bu and other researchers have applied the fault tree analysis method to identify the risk sources (Bu et al., 2014) ;Bagheria has proposed the risk source identification model based on the consequences oftransportation accident (Bagheria et al., 2012) ;Zhanghas applied the method of analytic hierarchy process to establish the safety management evaluation model (Zhanget al.,2009) ;Krejciassesses the risks through analyzing the load distribution of the risk levels (Krejci and Bambusek, 2012) ; Qiu has proposed the quantitative analysis method for transportation accidents of dangerous chemicals based on VBSS and the belief function theory (Qiu et al., 2015) ; Hu has analyzed the cause of transportation accidents of dangerous chemicals by means of the accident probability method (Hu and Cao 2015; Bonvicini and Spadoni, 2005) .
From the aspect of the risk factors during transportation, Theirheimer and other researchers have evaluated the risks during the whole transportation process, including human factors, vehicle factors and environmental factors (Liuet al., 2012; Thierheimer et al.,2010) ; Kirytopoulos has studied the organizational factors and the human factors of the risks (Kirytopoulos et al., 2014) ; Mou has proposed the assessment model and the procedures concerning the environmental risk factors (Mou, 2010) .
In terms of the relationship between indicatoridentification and management factors, Liu has proposed the significance of policy management for the transporters to comply with the law and protect the environment (Liu et al., 2011) ; Dong has presented the factor structure that affects production safety and the importance of safety management (Dong et al., 2013) .
From the perspective of the occurrence probability of the causes of dangerous transportation accidents, Kazantzi has clarified the impact of the occurrence probability of different risk events made on the transport cost (Kazantzi et al., 2011); Bayesian et al. have applied the Bayesian method to analyze the occurrence probability of the accidents (Schubert et al., 2012; Yang et al., 2015; Adedigba et al., 2016; Shishkina, 2015; Qaziet al., 2015) ; Baksh has employed the Bayesian method to calculate the posterior probability of the occurrence of adverse events (Baksh et al., 2015) ; Khakzad has used approximate reasoning of the major accidents as precursor data to predict the occurrence probability of the major accidents (Khakzad et al., 2015) .
Through literature review, it is found that existing research mainlylays emphasis on the safety management evaluation for the enterprises, and the pros and cons of the entire management system, including the functional government departments, are less mentioned. Also, particular stress is put on the study on the independent action of direct factors like humans, objects and environment, as well as the importance of management.
There has been no analysis of the important causal relationship, namely, the management factors are the potential incentives of the above-mentioned three factors. The isolation of the causal chain would lead to the uncomprehensive exploration of the accident causes. This paper analyzes the direct cause and the management of indirect reasons of the accidents, uses the SEM Model to construct the influence path of internal elements of transportationmanagement of dangerous chemicals, and analyzes and verifies the hierarchical relationship between humans, objects, environment and the management factors.The Bayesian network method is used to build up a network topology map of the accident causes, and to explore the conditional probability distribution and the changes of the direct accident causes and indirect management incentives.
THE CAUSAL RELATIONSHIP BETWEEN THE DIRECT CAUSES AND THE

MANAGEMENT FACTORS OF TRANSPORTATION ACCIDENTS OF DANGEROUS CHEMICALS
Occurrence Mechanism of the Accidents
The main causes of transportation accidents of dangerous chemicals include traffic accidents caused by rear-end collisions, crash and overloading which result in tank damage, the agingtransport vehicles and equipment that lead to the leakage of dangerous chemicals, Vehicles and equipment management, practitioner management, emergency management, transportation market management, etc., run throughout the whole process of dangerous chemicals transportation and influence transport safety.In addition,the transport security is also affected by transportation planning approval route management, transportation process management, transportation enterprise assessment management and other main factors. The direct causes of the accidents include vehicle collision, overloading, over-limit, driving error, and aging equipment.Negligent management loopholes are the indirect accident causes. Thus, management improvement is able to largely avoid the occurrence of the direct causes and to reduce the accident probability. To study the relationship between the direct causes and the management of indirect causes, this paper uses the structural equation model and conducts hypothesis testing on the influence path, as shown in Figure   2 .
Theoretical Assumptions
Transportationenterprises are the main entity responsible forthe transportation safety production of dangerous chemicals. Thepractitioner management of the enterprisesis mainly reflected instaff recruitment and training. The management of vehicles and equipment is embodied in its operation and maintenance. Emergency rescue management refers tothe self-rescue facilities of the enterprises and the construction of the emergency system.Transportation management is the supervision of the implementation of the basic practices.
H1a: the internal safety management of dangerous chemicals transportation enterprises has a path impact on the practitioner management; 
Data and Hypothesis Test
Design the source of scale and data: questions in the questionnaire are set on the main basis of the assumed content in .001, the symbol "***" will be displayed.
ANALYSIS ON MANAGEMENT FACTORS OF TRANSPORTATION ACCIDENTS OF DANGEROUS CHEMICALS BASED ON THE BAYESIAN NETWORK
The Establishment of the Bayesian Network Structure
The structural equation model determinesthe relationship between the direct and indirect causes, thereby establishing a causal model diagram. If the model diagram is transformed as the Bayesian network, the proportion changes of each management factor when transportation accidents of dangerous chemicals happen are able to be inferred. The
Bayesian network exerts prominent effects when dealing with the problem of probability at uncertain conditions. This paper usesthe Bayesian network to analyze the cause system of the transportation accidents of dangerous chemicals, with an aim to identify the relationship between state variables that influence the accidents and their probabilities.
The set of defined variables V={X i },i=1,...,n. Each variable corresponds to a node, and the directed edge set among the nodes is defined as E. The variable value isa finite numberwith a discrete value.The directed edge among the nodes constitutes the directed acyclic graphG={V,E,P}. Each variable nodeX i and its father node setW i correspond with the conditional probability tableP=(X i w i ,G). Thus, the joint probability distribution table can be expressed as:
Bayesian' formula can be expressed as:
P(X i ), P(DX i ),can be obtained through expert advice and literature research, andP(D) can be inferred by the joint conditional probability.
The target of specific problem is under study. The object of study and the characteristic variable set included in the object are determined to correspond with the node set in the Bayesian network. In terms of the occurrence characteristic of the transportation accidents of dangerous chemicals, the incentives influencing the accidents are determined, mainly including the direct cause of the accident and the indirect incentives of management.
Therefore, all of these factors are set as a node-set of influencing factors of the accidents, and the Bayesian network is established, as illustrated in Figure 3 . of variables are designed and the value range is given. The packing legality and compliance set is as: {yes=1, no=2}, and so on, as seen in Table 3 . Furthermore, GeNIe 2.0 software is used to calculate the priori probability, as shown in Table 4 .Algorithm K2 is adopted to calculatethe posterior probability, as seen in Table 5 . (1) Score all the nodes one by one, and obtain a group of complete data in the entire network algorithm training.
(2) Set up the topological sorting of the network structure and the number of upper limit of the parent node variables u, and search in accordance with the following rules.
Wherein, N jk represents the number of the father nodeW i of the node X i that is in the kth state; r i indicates the number of the state of the node X i ; the nodeN ij is the total number of all the states of the father nodeW i of the node X i ; P(D) represents the occurrenceprobability of data D, which is a constant regardless of the structure.
(3) Find the model with the highest rates
The starting point ofthe K2 algorithm is an edgeless graph that contains all the nodes and no edge.During the search,the variables in  are inspected one by one in order, the parent node is determined, and the corresponding side is added. If the number of father nodes does not reach the upper limit u, the search continues. Until the CH score reaches the maximum, the search stops. Afterthe Bayesian network is decided, the posterior probability of each management factor can be inferred. If the prior probability of accidents is preset as 0.4, the management probability of no accident at high temperature is calculated, namely the posterior probability of management when Q=2, R=1, as shown in Table 5 . Table 5 The posterior probability table after (2) In order to investigate the importance degree and the changes of management factors when the accidents happen, the Bayesian network diagram is used to vividly describe the mutual relationship between the process of accidents and the various reasons behind management. The network diagram is based on experience, and the accident cause systemis converted to the management system.The management factors are set as the network nodes, and the value range of each node is limited.One-one mapping is established with the combination of accident data of online research. In the end, structure learning and parameter learning are conducted on the experience diagram to obtain the posterior probability of each management factor. The results indicate that, when no accidents happen at high temperature, the demands for vehicle operation and maintenance, quality level of the personnel and transportation management process tend to be higher. In addition, the change rates of the probability ofpersonnel allocation, packaging, handling and emergency rescue are higher, which indicates that the accidents taking place during the transportation process of dangerous chemicals could not be ignored. The maintenance and the routine inspection of vehicle equipment, the protection measures of coping with the harsh environment, and the installation of emergency self-rescuedisconnecting devices are important parts of preventing accidents. Secondly, from the aspect of vehicle equipment management, special tanks that are used to transport dangerous chemicals are illegally modified and aged. It implies that the enterprises do not carry out regular and comprehensive transport inspection and maintenance on the vehicles at fixed intervals, and vehicles in the industry management are not able to be scrapped, exited, recovered or supervised on time.
Thirdly, when it comes to cope with the environmental factors, there are no precautionary measures for the vehicles and the containers under special climatic environments like rain, snow, fog, haze, climates of ultra-high or ultra-low temperature, which reflects that no preventive measures are formulated for uncontrollable factors like weather and traffic that trigger the accidents. The lack of emergency response system and measures for hazardous chemical accidents indicates that no safety production hazards inspection and routine emergency drills are arranged.
